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ABSTRACT 

Chromospherically Active Binaries (CAB) catalogue have been revised and updated. 
With 203 new identifications, the number of CAB stars is increased to 409. Catalogue 
is available in electronic format where each system has various number of lines (sub- 
orders) with a unique order number. Columns contain data of limited number of 
selected cross references, comments to explain peculiarities and position of the binarity 
in case it belongs to a multiple system, classical identifications (RS CVn, BY Dra), 
brightness and colours, photometric and spectroscopic data, description of emission 
features (Ca II H&K, Ha, UV, IR), X-Ray luminosity, radio flux, physical quantities 
and orbital information, where each basic entry are referenced so users can go original 
sources. 

Key words: Catalogue, (stars:) binaries: general, stars: fundamental parameters, 
stars: chromospheres 



1 INTRODUCTION 

Chromospherically active binaries (CAB) are the class of 
binary stars with spectral types later than F characterized 
by a strong chromosphere, transition region, and coronal 
activity. Enhanced emission cores of Ca II H&K lines, and 
emission filling in the Balmer Ha occasionally above the con- 
tinuum are primary indicators of chromospheric activity and 
are often accompanied by photometric variability caused by 
starspots analogous to sunspots. 

Combining RSCanum Venaticorum (RS CVn) stars, 
first defined by iHalll l| 19761 ) with a preliminary list of 40; 
later with an improved list of 69 by Hall (198 lJ), an d BY 
Draconis (BY Dra) defined by IBopp fc FekejlTigyTl ) with 
13 bi naries, and then including early attempts of collec - 
tions (|Nelson fc Zeiliklll984l : lEkeilll984l : [strassmeiej|l986l ). 
the first version of the CAB ca talogue, (CCABS) , was pub- 
lished with 168 CAB stars bv IStrassmeier et al.l (|l988). In 
the second version, (CABS), the catalogue was revised and 
pu blished in the same forma t with contents of 206 CAB stars 
bv lStrassmeier et al.l l|l993l ). which is out d ated now. 

Especially after Hipparcos mission l|Perrvman et al.l 
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Il997t ). the number of CAB systems is increased and data 
quality improved very much. Eker had been compiling cat- 
alog da ta for CAB systems privately eve n after his contri- 
butio n (|Ekedll984l ) to the first version (|Strassmeier et al] 
Il988h . Containing 284 stars, this unpublishe d list was the 
source and starting poi nt of recent stud i es (iKaratas et al 
^04; Bil ir et all 120051: iDemircan et al.) l2006l : lEker et al 



12006. . .20071 : lEker. Demircan fc Biliill2008D at which first ob- 
servational evidence of dynamical evolution of binary star 
orbits, most probably driven by orbital angular momen- 
tum loss via magnetic bra king mechanism dSchatzman 19591 : 
iKraftI Il967l : iMestell [l968l ) . was extracted from the galactic 
space velocities and the kinematical ages of CAB. These 
studies reminded us once more that collecting catalog data 
is the first step of doing science. Cataloguing is not only 
good for directing observers to observe under studied sys- 
tems and provide basic data, but also is good for report- 
ing most reliable physical parameters and improve statisti- 
cal significance which could be essential for such specialized 
studies, and useful for understanding dynamo mechanism, 
role of magnetic activity in single or binary star evolutions, 
stellar activity and activity cycles, dynamical evolution etc. 
Starting from already existing but incomplete list of Eker, 
which practically contains the two earlier versions of CAB 
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Figure 1. logP distributions of CAB in the present catalogue 
(wliite bars) and the Strassmeier's et al. (1993) catalogue (black 
bars) . 




Figure 2. Vmax distributions of CAB in the present catalogue 
(white bars) and the Strassmeier's et al. (1993) catalogue (black 
bars) . 



catalogue, we have revised inputs of individual stars in the 
list and searched new CAB members through the literature 
and finalized the current version. The catalog data should 
be considered updated up to December, 2007. 

The newly identified CAB stars in the present 
catalogue were collected from various sources. Basic 
source s are chromosph e rically active binary candidate 



source s are cnromospn e ricaiiy active pmary canaiaat e 
list of Strassmeier et al. (Il993l), Strassrneier et al.l |20oO), 
iMontes et all (|200ll ). iNordstrom et all 1120041) 7^9 cata- 
logue of binary stars by Pourbaix et al.l ( 20041 ) . and list of 
stars claimed to be RS CVn or BY Dra in SIMBAD database 
which are not in the earlier versions of CAB catalogues. 
Published articles containing the names of the stars in the 
tentative list are searched one by one in NASA/ADS ser- 
vices. If binarity and chromospheric activity are confirmed in 
the published papers, the other input data of the catalogue 
are searched and gathered. However, we also investigated a 
limited number of stars, which are binaries, chromospheric 
activity information was missing or, chromospheric activ- 
ity was confirmed but binarity was not openly confirmed 
in the literature. Some of such stars were also included in 
the present version of the CAB catalogue according to the 
criteria of selecting CAB stars explained in Section 3. 



2 CONTENTS AND DIFFERENCES 

The current version of the catalogue (CABS III) is available 
only in electronic format. With 203 new identifications, the 
number of CAB systems is increased to 409. Fig. 1 compares 
orbital p eriod distribution of cur rent catalogue and previous 
version (jStrassmeier et aLlll993l ). Relative increases of the 
number of CAB systems at various periods are clear. Fig. 2 
displays a similar comparison of maximum visual brightness 
{Vmax)- New identifications sharply increase for Vmax > 7 
mag. This must be due to increasing accuracies and photo- 
metric limit of modern instruments and mostly because of 
Hipparcos identifications. 

The present catalogue contains 1855 rows of data sorted 
in the order of catalogue number (CABS III) according to 
increasing right ascension and its sub-orders. More than one 
line of input data for each star aims to summarize all avail- 
able specialized studies (columns) for the catalogue stars. 
Lines of each star are organized such that the most reli- 



able entry is in the first line. Auxiliary information (extra 
lines) are for researchers or users who like comparing ear- 
lier or other entries from different sources. Each entry (col- 
umn) followed by a column to contain reference numbers. 
A reference number indicates the original source of the en- 
try. Nevertheless, there are some columns which does not 
need a reference or there are columns with verbal informa- 
tion followed by a reference number or numbers indicated 
in a parenthesis. Square parentheses mean the entries are 
computed by us from the other information available in the 
present catalogue. 

Columns are organized: as order; (CABS III) number; 
sub-order; star names; maximum brightness in Johnson V 
magnitude; wave amplitude; photometric, migration and cy- 
cle periods; Johnson's colours {U — B, B — V, V — R, V — I); 
spectral types for components; nature of binarity (e.g. SBl, 
SB2 and SB3), effective temperatures; iron abundance rel- 
ative to Sun; logarithmic lithium abundances (on a scale 
with log n(ii") — 12); projected rotational velocities; Ca II 
H&K and emissions; luminosity, flux or information of 
X-Ray, UV, IR and radio; orbital periods and relative or- 
bital period variations; starting phase as a heliocentric Ju- 
lian date; center of mass velocity; semiamplitude of com- 
ponents (e.g. Ki and K2); eccentricity; longitude of peri- 
astron; semi-major axis of apparent orbits; distances from 
Sun; radii, mass and mass functions; nature of eclipses; in- 
clination of orbits; information of spot modeling; ratio of 
contributing fluxes between components and wavelength re- 
gion of this flux ratio; absolute magnitude of the system; 
magnetic field strength and polarization. The explanations 
of columns and special entries in the catalogue are given in 
the electronic form (readme file in SIMDAI4J). 



3 CRITERIA OF SELECTING CAB 

The primary criteria for choosing CAB are in the first para- 
graph of the introduction. Basically, by definition, there are 
two necessary conditions; binarity and chromospheric activ- 
ity, if both are fulfilled for a stellar system, it is sufficient 



Catalogue is only available electronic form at the 
CDS via anonymous ftp to cdsarc.u-strasbg.fr or via 
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/MNRAS/???/??? 
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to identify the system as one of tfie CAB. Despite condi- 
tions are that clear, the borderlines of identification could 
be vague or imprecise. 



3.1 Binarity 

Among the 409 CAB stars in the catalog, 308 have orbital 
parameters determined from their radial velocity data, so 
binarity cannot be doubted. For the rest binarity has been 
assured either because systems have eclipsing light curves, 
or dispersions of radial velocity data are confirmed to be 
much bigger than observational errors of radial velocities. 
Detection of line doubling and variable radial velocity of 
components are sufficient to claim such a system to be SB2 
even without orbital parameters. For SBl systems, if there is 
no evidence of pulsations, variable radial velocity of a single 
component on the spectrum strongly favors binarity. Statis- 
tics of radial velocity data for SBl systems without orbital 
parameters are summarized in Table 1. Having maculation 
wave and photometric periods, those systems are unlikely 
to be pulsating variables. Data in the table strongly favor 
those 22 systems are binaries. 

The shortest orbital period is 0.309 days (DV Psc) and 
the longest orbital period is 9166 days (HD 3443). Towards 
the lower limit of orbital periods, a special care was given 
not to include contact binaries of W UMa type since they 
have been recognized as a distinct class, even though signifi- 
cant fraction of W UMa binaries are known to have chromo- 
spheric activity (|Rucinski II 19861 ). At first, we have intended 
to exclude semi-detached systems too but later we have de- 
cided to keep them in because there are un-ignorable num- 
bers of such systems in the earlier versions of the catalogue, 
even in the original list of |Hall (1976). Nevertheless, unlike 
the earlier versions, in this version we have preferred to in- 
dicate semi-detached status or any other peculiarity exist 
such as membership to moving groups, associations or clus- 
ters, mass transfer, multiplicity etc. Such information are 
given in the file comments, dat in the electronic form, where 
also the position of the CAB is described within the multi- 
ple system which could also be a visual binary or a visual 

multiple. 

Followin g the pione e ring works bv lWilsonI (|l963l ), lKrafj 

lfl967. ') and .SkumanichI (|T972i '). which led to the hypothe- 
sis that rotation plays a crucial role in generating stellar 
magnetic activity, binarity is recognized as main reason for 
CAB to have higher chromospheric activity than normal sin- 
gle stars because high rotation rate of binary components 
are maintained due to tidal interactions between the binary 
components. Although tidal interactions become weaker at 
longer orbital periods, it may appear very long periods (e.g. 
longer than few hundreds of days) not important for the 
chromospheric activity. Since there is no definite upper limit 
especially for definition of CAB, we decided not to discard 
very long period systems too as long as orbital parameters 
are determined from radial velocity variations. 

Long period spectroscopic binaries, if not too distant, 
could also be observed as visual binaries; e.g. Capella, OR 
Del, 4 UMi, HD 132756. If no radial velocity variation was 
detected and orbital parameters were not confirmed spec- 
troscopically, visual binaries and proper motion binaries are 
excluded from the list. Nevertheless, a CAB could be within 



a multiple system, which itself could be a spectroscopic, vi- 
sual or proper motion multiple or all possible combinations. 



3.2 Chromospheric activity 

Various techniques had been described in literature 
for determining Ca H H&K emissions. Most popu- 
lar ones are Mount Wilson S index llWilson| _ 119681: 



19791 : 

cal indexes 



Duncan et al.l 199ll), an d Rc aii index ( Linskv et al.l 
Strassmeier et al. ) vario us e mpiri- 



defined by 



Twarog fc Anthonv-Twarod 



Wright et al.l |2004|: 



va rious 
19951: 



authors (iHalll 



Monies et al.l 



Cincunegui. Dfaz fc Mauai 
20071 ). 



Hall. Lockwood fc Skiff I 120071 ). In the first version 
( Strassmeier et al.l 1 19881 ) Wilson's criteria, where vari- 
ous activity levels indicated from /if=l to 5 according to 
eye-estimated scale, was accepted and systems with /k > 2 
were chosen into the catalogue. In the second version 
(|Strassmeier et al] |l988). absolute Ca II H&K emission-line 
surface fiuxes defined as Rcaii ~ {F (Hi) +F (Ki)) / aT^f f 
were used and systems with Rcaii > 2 — 4 x 10~^ are 
included in the catalogue. 

For this version of CABS III we have preferred to be 
more fiexible and include all systems if authors confirm chro- 
mospheric activity not only using any of the methods for 
detecting Ca II H&K emissions but also according to Ha, 
X-Ray luminosity or star spots. Information about Ca II 
H&K emission is dedicated in the column named Ca_em (in 
electronic form) where only simple descriptions are given 
because there is no standard way of expressing flux values. 

Among the 409 systems in this version, there exist Ca II 
H&K information for 387. There are only these 22 systems 
with no information about Ca II H&K emission. Activity 
properties of 22 systems are summarized in Table 2. All sys- 
tems in the catalogue are given a defining reference under 
the column references for class (see readme file in the elec- 
tronic version). 



4 COMPLETENESS 

The catalogues, especially such as CAB, W UMa, FK Com, 
RR Lyr, cepheids, cataclysmic variables etc., are never com- 
plete. This is because not only there are always new identi- 
fications and even if there is no new identifications there are 
new accurate observations and newer studies, but also be- 
cause there would be some missing information (columns), 
at which some scientists would wish to have depending upon 
their special interests. Here we were careful to present at 
least very basic observational and first order evaluation of 
observations such as orbital parameters and physical quan- 
tities of the systems. Missing second order data, e.g. space 
distributions and velocities, evolutionary, isochronal or kine- 
matical ages, we think, must be left out because such infor- 
mation can be derived from the present data later according 
to the personal style of researchers who would prefer to re- 
derive them. Some second order data may require special- 
ization, e.g. X-Ray, UV, radio etc. 

Fig. 3 compares period histogram of northern {S > 0°) 
and southern {5 < 0°) stars, where understudied nature of 
southern are displayed clearly. We encourage observers to 
give extra care to study more southern systems in order 
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Table 1. Binarity of systems with no orbital parameters. 
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Table 2. Activity of systems with no information about Ca II 
H&K emission. 
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to improve homogeneity in the sky distribution, which is 
crucial for studies such as space distributions, luminosity 
functions, space velocities, kinematics ages of CAB in the 
solar neighbourhood 
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Figure 3. Comparing period histogram of northern (5 > 0°, 
white bars) and southern (<5 < 0°, black bars) CAB systems in 
the present catalogue. 
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